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自从 1954 年，贝尔实验室的 Smith C.S.发现了硅材料中的压阻效应以来，
硅基 MEMS 压阻式压力传感器得到了广泛的应用。MEMS 压阻式压力传感器













性 进 行 了 模 拟 。 然 后 利 用 MEMS 技 术 成 功 制 作 出 了 尺 寸 为
1.2mm×1.2mm×500µm 的自封装 MEMS 压阻式压力传感器。 后经压力检测平






























Since the discovery of piezoresistivity in silicon in 1954 by Smith C.S，
silicon-based piezoresistive pressure sensors have been widely used. The MEMS 
piezoresistive silicon pressure sensor is developed very early and it shares a large 
market. The applications of the piezoresistive pressure sensors are extended.  
Along with the development of industry technology, a great many of MEMS 
pressure sensors should be able to work in harsh environment, such as: humidity 
condition, alkalescency or acidity, and electrical particle environment. The 
conventional piezoresistive pressure sensor chip contains four piezoresistors which 
are arranged on the surface of the sensitive membrane and exposed in external 
environment. One major factor affecting the reliability of the piezoresistive pressure 
sensor is that the piezoresistors are easily corroded by external environment, and 
thus limits the wide use of this kind of pressure sensor. 
In order to improve the performance of MEMS piezoresistive pressure sensor, a 
self-package MEMS piezoresistive pressure sensor is presented in this paper. This 
piezoresistive pressure sensor is that the piezoresistors are fabricated in lower 
surface of the silicon diaphragm, and are sealed in the vacuum pressure cavity by 
silicon-glass bonding process. By this way, the piezoresistors can be isolated from 
the harsh external environment without any package. The reliability and stability of 
the devices have been greatly improved.  
In this paper, the structure size of piezoresistive pressure sensor chip has been 
designed combined with relevant theoretical knowledge. Finite Element Method and 
ANSYS soft are used to simulate the Static characteristics and dynamic 
characteristics of the silicon film. Then, by using the micro-electro-mechanical 
systems technology, the self-package pressure sensor with the dimension of 
1.2mm×1.2mm×500µm is prepared. The measurement results show that the 















linearity can be maintained to 225°C. 
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